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. n -2. *oj ccnnec: witn :ne :enrra) coerattcr rtecna- 
nism : '=1 2y .neans cr a Sincie 3in 33'j 
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Description 

The present mveniicn relates to switcnmg assem- 
blies to be employed. ;n number of one or more. :n .ow 
voltage industrial circuit breakers, specifically in mcuic- 
ea case circuit breakers, 

US Patent -i 5 1 5. : 9= entitled "Ccniac: arrangement 
for a Current Umiting Circuit Sreaker" describes ine ear- 
ly use or a first anc seccnd pair -zi circuit PreaKer zcn- 
tac:s arranged in series :o substantially 'scuca :rie 'O 
amount oi current let-^nrcugn jocn ;ne occurrence cr an 
overcurrent ccndition 

When theccntac: cairs are arranged uccn one mov- 
able ccntac; arm. sucn as described wnhin US ^^atent 
J..9 10.-^5 -sntitlea 'Vluitipie C.rcuit 3reai<er ■.van Ccucie 
3reaK rotan/ Ccntac:** some means must Pe crcvioed 
to 'nsure -.hat :he coocsing ccntac: pairs ^xnioit :ne 
same contact - res sure :c reduce ccntac: wear and aro- 
sicn 

One arrangement 'or providing ■jnifcrm ■:cntac: ^0 
wear s descncec wttnm US Patent -i- S^9 2^7 entitled 
"Contac: Assemciy 'cr L^w-ycitage C.rcuJi Sreaxers 
with a Two- Arm Ccntac: L.ever*' This arrangement n- 
ciuoes an aicngated 3ic: formed cercend:cu:af :c ;he 
ccntac: *ravei :c srcvtce jmrcrm rontac: ::csur9 *'crce -^^ 
on co:n pairs cr -cntacrs. 

US Patent 5.030.504 entitled 'Ccntac: Arrange- 
ment ror Eiectnca! Swttcnmg Cavices ' cescrioes crcvic- 
inga cair of cylindrical plates on either sice cr :he rotary 
ccntac: arms and forming aicngated sic is wurtn eacn cr 
:he cyiincncat piaies 

When me -crar/ contacts are isac -vithin a -arge 
or differing amcere-^'atec circuit PreaKers, :ne size of :he 
contact vanes .n accordance -vith the amcere -at:ng 
such :hat :he accompanying cynncncai ciates must ce -'^ 
sized accordingly. 

It .vouid oe economically advantagecus to -^ave a 
wide ranee of .'ctarv ccntac: circuit PreaKers ."iavina crc- 
vision 'or reducing ccntac: wear -.vtinout ."^sving to stccx 
anc assemcie a .vide :'ang9 of =;ctted cytmoncai ciates, -<J 

Accorcirgiy :;n9 curccse ot 'he nventicn 3 :o .n- 
c:ude means 'or 'acuc;ng sucn ccntac: wear n 'c:ary 
ccntac: circuit ::reakers ever a wide 'ange cf 3mcere 
ratings .vtth :r.e sm.asiesi ^umcar ci assccatec assem- 
bly comccnents. 

A circuit creaker 'otarv czr'.&c. arm :s .jseo witnin a 
plurality of stncie coie circuit creaKers ;anged tccecner 
to form a Singje muti-ccte circuit creaker ~c crevice -m- 
(Orm contact wear among ;he associated circuit creai-ier 
contacts, the rotor carrying the rotary ccntac: 3rm civct =o 
is sictted to at lew the : on tact arm to crevice : on start 
contact ccmcressive 'crcas "he central secr-cn :r t.9 
contact arm s ccr'ncured to cositicn the contacts .vitr;r 
oefinec CLC5SC 5LCW CP^N ccen cy aiectrccv- 
namic 'ecuisicn cue 'or axamcie -o a sncr; ::rcu:! cur- -'a 
rent; .anc UCCa CP'EM cosilicns nt*rccnrec::cr: ci tr:e 
rctcr issemcnes .viin :ne ccafatinc 'rec.~ar;5m 5 
acnieveo cv 5 aircis aicrcatac c^n 
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The features cf the invention will be soecificatly de- 
fined :n the appended ciaims. Hcwever other 'eatures 
and advantages wiii result aooareni .'rem the .'or lowing 
detailed cisciosure of Sn embcciment thereof cepicteo 
in the enclosed drawings, -n wnicn: 

Pigure * :s a too perscective view of a muUi-pcte 
circuit creaker consisting of three singie ooie as- 
semnites contained within a singje circuit breaker 
housing; 

Pigure 2 is an enlarged side viewer cnecf the single 
pcie assem.Dties wunm ihe circuit creaKer of ngure 

P'gura 3 is a too cerscective view cf the contact ar- 
rangem.eni wunm the sincie coie ^ssemciy cf Pig- 
ure 2. 

Pigure - s 2 sice cian view -turned ^cs;de cown 
witn rescect to P'guras 2 anc Z\ ci tne ■otcr used 
witn the contact arrangem.eri cf .-■cure 2. ano 
P-gura 3A 3 a sica ciar view c: tne sincie coie as- 
semciy of Pigur? 2 cecictr-g tne contact arm. ;n the 
CLCSEC cositicn 

P-gure 53 -3 a -ice cian vie'.v cf :ne smgie ccie as- 
3emc;y of --gure 2 cecic::nc tne ccntac: arm ;n tne 
3LCW CPEN cc5;:icn jnoer ntense cvercurrsnt 
conciticn snort circuit zurrent). 
Pigure 5C s a sica oian view cf tne smgte ccie as- 
semciy cf r'-fy^.^^ I cac;c::ng :.":e ccniac: arm n :r.e 
LCCa CPEN cositicn anc 

■-•cure 5C 's a sice c:an viev/ ct tne sirgie coie as- 
semciy ci P-gure 2 cac:c:;rc :~e -zorrxac: arm ^n the 
C£P'NI~'VEL'^ CP E.N ccsiticn cue to tne -n ten/ en- 
ticn cf :rccinc cavices asscciatsc "o 'ire circuit 
breaker 

.A mui!i-ccie circuit crea.-ter s sncv^n r. 'igure ' con- 
sisting cf a case ' -i and cover ■ £ .vitn an cceratmg .'lan- 
cle 1 5 c rejecting :rcm the cover thrcucn an -^csrvjra ' 7 
Tne cceratmg lancie ntaracts .vith the circuit creaker 
operating mecnamsm 'z'.z cznirc^ the CN anc CPP co- 
Siticns cf the central ccr'ac: arm 26 anc ceni.-ai rotary 
contact issemciy Z2 P-g 2; .vitr^n :he ri.'cuii creaker 
ocerating -necnamsm .A :,rs; 'ctary ccnf.ac: arm 22 and 
first 'Ctary contact arm assamciy 20 -vitnm a "'rst ccie 
'2. on one sice cf the cceratinc -^^ecnamsm ' = anc a 
seconc rotary ccntac: arm anc seccnc 'Ctary ccntac: 
arm assemciy 2" warm a second coie ' 2. cn tre cccc- 
site 3103 cr the cceratmg mecnamsm .move n ■^mson :c 
crcvice ccmciete muiti ccie Circuit ."ter.-ucticn An aicn- 
cated cm 3= nierccnrects t":e coeraiing mac."anism :3 
with the 'irsr snc seccro 'ctary ■zzr.iac: ar™ assemcnes 
2Q 2t As cascnoec .vi;rm ■."'a -^fcremenncnec -at- 
ant 2-7 2 'ctcr 25 ■ ~ z. 2; n;erccnnec:3 aacn cf 
:h9 -ctary ccntac: irms 22 2- •vit'* 're jorrasoonoing 
catrs ct 'ixac contacts 2" iz irz — cvacis ccn:act3 29 
30 

m rccc.'canc3 vni* ■"a .'*var: on "re lartrai 'ctar^/ 



=3MSCCCiC • £.=* ;m94^''*^: . . 
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pcsittcnal arrangemsnt cstween :ne rctcf ZS miermeci- 
ate a lower sirao 23 anc an upoer strap 3' ana the as- 
scciatec arc cnuies 33. 3-^ Tne first rotary ccntac: arm 
assematy 20 and tne seccnd roiar/ contac: arm assem- 
bly 21 or figure i are not snown r.erein out are mirror J 
tmages ot the central rciar/ ccntac: arm assemoiy 32 
and Gcerate m a similar manner The arc cnutes 33. 34. 
are simiiar to that descr:cea within JS Patent -t 375.02 1 
entitled '!==aDiG Eiec:r;c Arc -xiinguismng Assemoiy -n 
Circuit -areaking Cevtcas sucn as ciectnc C.rcuit 3reaK- 'O 
ers" The central rctar/ ccntac: arm 15 moves in umscn 
'.vtth ihe .'otcr 2S ;nat. n :urn. connects -viin :ne c:rc::i[ 
tjreaKer coerattng mecramsm oy means or :ne :5icngat- 
ed cm 3= :o move the mcvaoie contacts 29 3C oetween 
the CLCScO posit:cn ceoiciea n $c:ia iines ana :he '3 
CF5M sosiiicn cecictac 'n cnanrcm Tne c:evis 35 con- 
sisting or the exiending sice arm.s 35. 37 attacn ihe rctcr 
25 with ;he circuii creaKer coeratirc mecnanism ' 5 3nc 
;he ocerating nancle ;3 or 'igure ' :o aiiow cctn auto- 
matic as ".veil as manuat ntsrvention 'or :cerirG anc 
closing the circuit oreaker contacts 27-3C "he xtcr i5 
IS succonec wttmn sice .vaiis 52 cy means cf irunmcn 
51 

Tne rotor 25 js shown :n .-igura 3 aicng witn the osn- 
;rai rctar/ contac: arm 25 ccstticnec cetween ;he -cvjer ^5 
anc the 'jcoer straps 23. 3i aiong witnoneci ;ne ccntac: 
oairs 25. 29 sncw tne arrangement or a cair or contac: 
Closing scnngs -2 on occcsite Sices or :ne 'Otor 25 
to --!OtG tne coniacrs -r, c:03e aouimenf to crcmcte etsc- 
tricai transfer curing cuiescant c:rcuit current ccnciticns. -^o 
w^e ooeraiing civet ctn 39 c: :ha canirai '■ctary ccntac: 
arm 25 extencs tnrcucn :ne rotor 25 inc *esocncs :o 
the .''ctationai movement cr tne rctcr "c arrac: tna comae: 
Closing ana coenmg :'jnc:;on ""-e : antra! region 25 A zi 
'the cantrai .'ctary ccntac; arm 25 s ccsiticnec •.vithin an -"s 
eiongaiec slot lormec .vithin the rotor 25. :t!ne sice cr 
wnicn ;5 .-am.cvec -o mora c:ear:y cecjc: the ;oo anc cct- 
tom cms -13. — that axtenc across tne associated ;co 
anc ccttcm rcilers -^5. :c avcic -neven .vear oi the 
central 'ag;on 2SA The cosittonai -aiaticnsnic cetween ~o 
the .'Oilers -5. to avoic jneven ,vear ct the -entrai 
region 25A or the -'Ctor 25 s an .mccrant .'eature or the 
invention anc wii! be cescrrcec caicw -vtth 'arerenca :o 
figures 5A-5C 

7;-;e 'CEor 25 s snown n --gL.'a ~ wntcr s turnec 
ucsice cown -.vuh rescec: to .--cures 1 2) reiaiive 'o 
the 'Ower strac 23 anc -ooer airac ji tne :antrai con* 
tac: arm 25 anc contacts 27- jC :o rate r oS£Cr:cing -.he 
manner n wnich the 'ixec :ontac;5 Z? 25 'Smam n 
closec acutment wnn tne movac;e contacts 39. 30 n 
counter-'aiaticn to contac: arcsior anc -vear -^s snovjn 
aar:;er a cair :f a.x:ars;on 3cr:rcs. :na cr vmcn 5 
snown at -2. axtenc cetweer^ ccccsing too ano coacm 
cms -^3 that ara cositic'ac -.viinin :r.a aicngatac sicts 
53 anc 5- n :.ne 'c:cr 25 An aicrcaLeo acertura -T 5 
'crmeo trrcucn "na "Ctcr 25 arc t.".a ccarat:nc c:vc: cm 
39 tnai ccnnects ;re 'Ctar/ zcrrac: irm 25 vitr :."a rotor 
axia.'^cinc "hrcuqr T.a a'or:;atac -icar"^ra ~'*e '".cd-.- 



ing- reiaiicnsnio between tne ooerating ;:ivci pin 39 arc 
the contac: cicstng sonngs -ii -i2 allows the scrrngs co 
force the mcvaoia con;^c:s 29. 30 ;nio tignt aoutment 
with the associated nxec contacts 27 25. as indicated 
tn phantom, to com.pensata ;cr contact wear anc ero- 
sion 

The annancac contac: secaraticn anc control oro- 
videa oy the rotor 25 ts best seen by now referring to 
Figures 5A-5D wnerein the too and cotlcm rollers -AS. 
•iQ remain rotationaily 'mmoo;Ie relative to the oivc; cm 
39 01 the central rotary contac: arm 25 wntie the contacrs 
27 3C move 'rem :he CLCScD. to 3LCW C?=N. to 
LOCK CP=N .ana CE.^iNiTi VELY CP=M positions mci- 
catec therein. .Although the arfec: of the rotation ct the 
central rotary comae: arm 25 13 the same tor the contacts 
at both ancs. the contac: cescnptions tor the contac:3 
25. 29 cccosiie :rcm :ha contacts 27 20 are cmitiec rcr 
purccses or c:an(y ~he centra! rggton 25 A or the central 
rotary ccntac: arm 25 cceratirg withm :re aicncstec rz- 
tor Slot 5 sucn tnat tne tec 'ciier -5 aiigns .vith one 
and cf a .Mrst camomg -iurraca 'crmac cn :r.e too cf 
the camrai section A sim.iiar crcnie axssis tor 'f:e cantrai 
secticn 25A n :re vicmuy cr the ccttcm rciler -k5 to con- 
trol tne contacts on tna sica cr tne cantrai -ctary contac: 
arm 25 cccosite 'rem the contacts 27 30 'n the 
CLCScD :cncit!cn ncicatec .n "igure 5A tne :ne zi 
force craaiec cy serines -2 anc •nrcugh the 'Ciier 
•AS anc central 'Otarv comae: arm 25 3 :ncicatec icy the 
arrow A n the 3L2WCrEN corcii;cn .vnen tna central 
rotary ccntac: arm 25 s macneticaiiy 'bicwn" .n the 
counter-c:ccKwise cirec::on ^r:cer ntensa cvercurrant 
conciiicns. tna rciier cecomas traccac cn the seconc 
camming sur'^aca ^9 "ormec cn tne camrai ^acion as .n- 
c:c3tec n ^-gura 55 2ur:rc tne oLCWiN CFEM ccnci- 
tion. the 'na zi :crca rraatac cy scrr.gs a: 12 anc 
through the roller -5 anc cantrai .'Otary contac: arm 25 
■s .ncicatao cy 'ne arrow S "ne ine or 'crca 3. .vmcn 
controls tha coentng 0: the central rotary contac: arm 25 
uncer an manse cvercurrent ccnciticn 5 ctctatec cy 
the snace ct tne seconc camming surraca -9 3avicas 
suitec tor selectivity wtti amcicy a seccnc cammirg sur- 
:aea a9 tnat crocucas a me cr :orce 3' /Vheraas. ce- 
vtces suitec fcr racic ooemrc wiii amcicv a seccnc cam - 
ming surraca ag :na[ zcczLca'i a :ne cr -'crca 32 Jccn 
comcieta comae: secaraticn cy -urtnar 'ctaticn zi tna 
rotary contac: arm 25 in the ccuntar-ciccK'.vise c:rec:;cr 
to the _t3CK 'conciticn snown r. -'cura 5C tha 

rciler -i-S ceccmes tracoec .vnmr tna ■;rccve 50 'zrrr.qc 
cn the cantrai 'agicn cn 'ne ccccsite sica cr the seccnc 
camming surr.aca c.9 'rem that ct the 'irs; cammrc sur- 
face A^ r. :ne .2CK 2PEN ccnc:t:on tne ma cr 'crca 
createc cy 5or;ng3 At -2 irc tn.'cucn :ha -c;iar -5 -.nc 
central 'c:ary rontac: arm 25 5 ncicarac cy T.a ar-cw 
C ;c cravant Te rartrai 'Otary :cn:ac: arm 25 '.'cm -c- 
tatinc cac:< :c the *3L.2SzC zzrz'Mcr ~rtcc;ng c: "•a cir- 
cuit zr='a^^r ccar^.ting ^ac-if.-'sm .vi;- cantrai 'Ctar/ 
contact zf — 25 r :re _CCa 3 PEN ;cno::;cn :.auses - a 
roicr 25 arc t.-a 'Cuers c.5 _5 :3 -ctata " a :cur:ar- 





EP 0 389 498 A2 




ctocKwisa Jireciicn 'jntil vne rcllers *S. -i6 sngage ;^te 
camming surtaca plac:ng ;fie cantrai rotary ccntac: 
arm 26 m the GPSN condition. The central rotary ccntac: 
arm 26 remains in the ccnciticn. cecic:eG in .-ig- 

ure 5D. until the coeraiing nancle iS. ^escntsea earner s 
in Figure t is first rotaiea :o the contact coening :o reset 
the operating mecnamsm. anc :hen :o contact closure, 
as viewea in Figure i to reset the operating mecnamsm 
ana return the fotaty contact arm :o the CLCScD con- 
dition sncwn ;n Figure 5A ?o 

A rotary contact arm assemciy :or circuit breaKer 
having a wice range of amoere ratings nas herein oeen 
aesc'toec. Contact wear arc erosion ^icng wrih rotary 
comae: arm control facility anc mecnamsm interconnect 
means was :ilustfatea oy use of a umiiec numoer of com- '5 
ponenis to recuce comccnent cost as .veti -as assamo:y 
time 



Claims 20 

1. A circuit breaker :cmcr!S!nc :?!ec:r;ca!ly-'nsuia- 
tive case < ^ -ti ana cover ' ' 3) ^irsi anc asccrc oairs 
oi seoaracie 25. 29: 30. ZT\ 'zzniacs .viinm saic 
case I anc arrancec for :onn6c:;cn wnn an eiec- 
fficai circuit, saic rirs; ^air or cortacrs :2S 29 1 be;rg 
arrangec at one ena or a rirst .xiary contact arm < 2S"t 
ana saia seconc cair of contacts -20. 27' being ar- 
rangec at an ooccsue enc :heracr ^n ooerating 
mecnamsm MSI .vitntn saic :ase ''-^ ■nterac::ng 
■jvtih saia Mrs: rotary contact arm ■2S) :c rctata rirs; 
rotary contact arm :26't anc nterruct saiC eiectrrc 
circuit uccn cccurranca cr an cvercurrent concittcn- 
cnafac:sriz9a oy 



opposite end thereof. 



4. The circuit breaker of claim i cnaracterized m that 
sajc first rotary contact arm (25^ compnses a first 
central region {25A^ penmetnc :o saia first oivct am 
(39). 3310 first central region i2SAl oefining a first 
camming surface for hcicing saic first rotary 
contact arm (251 ;n a closed position. 

5. The circuit breaker of ciaim -i cnaractanzec n :hat 
saic first csntral region i26A i further carinas a sec- 
ond camming surface <^9) for controtlirg ;he transi- 
tion of 3aia first rotary contact arm -:25i :o a blow 
open ocsiiion 

6. The circuit breaKar of claim 5 :narac:enzac n (hat 
3310 seconc camming surraca ■ ^9) on $aic rirst con- 
:ac: arm .'25) ."las a line of fcrca '3} ;hrcugn :ne can- 
ira of relation of saic 'irst con:ac: arrr •2S) 

7. The circuit breaker or ciaim 5 cnaracterizac n :nat 
saic seconc camming surface ■ -9j on laio firs; cor- 
net arm > 25'i has a .ma or 'orca 'A', siasing saic .'irst 
contact arm >2S) .n a clocx'.vise ctrac::cn 

3. ~na circuit breaker cf ciaim 5 cnaractsnzec -n -that 
saic seconc camming surface < -9) on saia first con- 
tact arm '25'i nas a ime of ^c:cb C} ciasinc saic first 
contact arm , 25 t n a counrar-riccxwisa cirecwcn 

9. The circuit oreaker cf ciaim 5 craractartzac in :hat 
sate firs: canirat 'acion '25At •unr.er cafines a "a- 
cass ^50) 'Of ncicirg saic 'ts: -ctarv zznxac: arm 
(25'i ;n a Jcck ccan ccsiticn 



a first rotor '25"i connecting saic firs; rotary con - 
;act arm 25 1 with saic ccaraiing -T^ecnanism 
it 5*1 saic first rotor '25'; .laving an eicngatec 
Slot idO) anc saic 'irs: -ctary contact arm :25"i 
having a nrsi civet otn 391 .vneraoy sate firs; 
oivot 3in 1 39^ rxtarcs :nroucn saic aicngatec 
Slot 'JO) for crovicing ciearanca cetween saic 
oivct cm :3S^ anc saic firs; rotor 25i 

The circuit breaker cf ciaim * character! zee oy :hirc 
anc 'curtn cairs of ^scaracie contacts .vithm saic 
case ''-i^ arc arrancec 'or :onnac::cn -vith saic 
•jiectricai circuit satc ['r.^rc cair cf :;cr:;£c;3 oaing ar- 
rangec at cne arc or a seconc 'Otary contact arm 
{221 anc saic 'cunn oair c: contacts came arrangec 
at an ooccsita anc :naracf 



10. The circuit breaker of ciaim 6 rnaractanzac -r, :har 
saic rotor '25) .nciucas a seconc aicngatec 5:ct on 
an oocosita sica inerecf 

11. The circuit oreaker of ciatm * 0 craractsnzac .n 'hat 
saic rotor ■25) inc:ucas a cair ci axtensicn scr'ngs 
^•i ■ -1-2' one on aacn sica sate axtansicn serines 
'■*it -2''; axtencing cetween a cair cf 'irs; arc sec- 
onc cms -^3. extancinc :.'cm saic ccth sices of 
saic .'oior '25) 

12. The circuit craaKer cf ziaim '* cnaractenz^c oy m- 
ciucmg a cair cf ::rs; anc sacorc 'Ciiers -io 
arrangec ever saic 'irs; anc seconc cms -3 ^J-V 
saic first anc seconc .-oilers ;-5, -qj antraccmg sate 
Nrs; canrrat ^acicn 26Ai r.erecetwean 



-J 



The circuit oreaker cf ::aim 2 :nar.ac:5r!zec by 'irth 
anc sixth cairs cr seoaracia :on:act3 .vithm saic 
casa 'i-i anc irrancsc 'or :onnac::cn -vith saic 
etectncai circuit saic ''fii" cair z^zzr>.ac:s came ar- 
rangec at cne arc cf a :h:ro 'Z'.arj zzr.'.ac: arr^ 2-- 
anc saic sixtn cair :or'ac:5 ca:ro ar.-anoac ^t an 



13, 



le circ'jit craaker c: c:aim '2 craracrarzac 



:hai 



saic 'irs; anc saccnc 'ciiars -5 -ici nter.ac: .vitn 
saiC first anc ^aczrc camming si.::ac33 -9- cn 
35tc 'irsE :en;ra) 'agicn 25A. -o ccscicn saic 'irs: 
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14. The circuit breaker of claim 1 3 cnaractenzed in that 
said first and second rollers (*i-5. 46) interact with 
said recess (501 on said first central region (2SA) Eo 
position said first rotary contact amn (26) m said lock 
open position. 

15. The circuit breaker o( claim : 0 cnaractenzed tn that 
said first central region (26A1 is positioned wtthm 
said elongated slot (40). 



1 6. The circuit breaker of any one cf claims i ;o 3 char- 
actenzed m that said rater ^25) is connected with 
said operating .-nechamsm (13) by oieans of an 
elongated pin i3S). 



17. The circuit breaker of claim : charactenzeo ;n that 
saic !*otor (25) !S suoported in saic case !*4) and 
cover (1 SI oy a trunnion fS i ). 
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